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^ffi-C«g3-&Tm«T^*Sa 9 FfcffifcfcP 9 F® 
HWS*Sd 9 F©A»fflfcJ:CX/*fcttli«fiBtt. SBJ 

[n?m2 ) mas 1 ictsmommmtc^x. 

Mf2*£P9 F©A«iWCKW6ti4AW«awaStt 
B. K*4a» F(c*4*<i36^';XAr.*.SCi4 
1#&4T*JSHJ3SE. 10 

X. 

MiB*£p » F©IUIffit^Htf 6tiSHIftlMflW 
B. BWaa? FOWWlB^^BMtStiSJtJftiJftJt-r 

[ffi^«4 ] |R$3 1 H»S8ai3 ©t>rti*>{ClBtt©JH 
91KK4. MGH9liab^6ttltt3ti^«Xm'«« 

*«itTt>ac4*««4Tsft3a!g 

[MKDINnttlHIi] 20 
[0 00 1] 

FtiilfcB? FS4>7 t *U--**W*SJH!»«I. 
[0002] 

Bil*£j|!©l8Uftt*W«>s*»4 0 

fitfc«r*«>.SC4#"r*S. -7?. Q?N>f^- 
^7XD 9 F«?©a 9 F©— ^©JSH*>6A 

SW©!!^. *«©FflWcJ:*)iWEU JWHflKtt. 

O » pimnitths < f S. a v f©*s*s< rs* 

#jS© F [B£/Jn<* < RET * C 4 tc J: 0 . ~;0efc»»© 
»*flK>rct*T«S. Or*. *»©FIB4tt. 7> 

»3*ifc#©*3fcft***0"C*D. 36K36©ffllCI*> 

hwt&% xo®m*mn<o%cmxn-,tc®xm 

C4*s-rts. 

[0 00 3] C<D£*)t&-7 7 47 ■<4sT->!\s-'?-n% 
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t. ^**;i/t^*^^B©/j^bcc*tj&o£i» 
[0004] ic^-c. ±au,fcn» F^>f^u-^ 

4 0TB. ?7XQ 9 F*©(Wfc*-f?©n 9 F. fc<t 
Uct>££ 4 7©P 9 F#ftB3*VCb» 

a 9 Frt©rtHK«K:*jW5KJt*«:«B 1 0 0 
%4-r^C4*JTtS©-C. *S^'1 , 7 , ©fc©J;i5fe3fe 
*-IBBl*«{Cf!Jtir5C43Jit?*S. 
[0 00 5 ] 

tctpmv 9 F©J*£. n 9 F©flB(iK:«ft*>flG&*-3< 

i. a 9 Frt©±s»*ft*«Ln. zomfrvft&mn 
*>„ D9F©mi*B4 > ®&rt*jim<Dmfe&t¥ 

F©UJSfiB4iRS^*;l/4BC ©Sfc^&Potcfc 0 £®M 

^{c*s©-c. a 9 FommwicwgsimmTzt. 
i/ tc&&®M*>^ ^©ffiB-wfefts ti. § 

s. 

[0 00 6] S etc. 9 F©»£. #©A*fBfc 
£tfHWII*»l§tt3*iTt»*4. S£*#rt8|5«:«A-r 

[ 0 0 0 7 ] *«W©BWtt. D9 FS^t^U-* 

*» J: cm^ss^a^aft-r a c i k& * . 

[0 00 8] 

[ns'&^Tife©©^®] mmmmis&zttto 

K. m JK93S&U, Alt B* 1 6 AW L /t^c 

SrftEJgars-tt. a*f®rsas-t*rmi*-r-54'iin9 
F£«*.fcn-9 b'm^>T^u~^^mti>mm^mx 

$>r>X. fljfB^n y FB. F"9MS*f$-&5ffliJiBa5^*s 
*»<-aWt"C«btm»S C 4 *«f»4-T 4. 
[0009]CCt, *^-BPW{*t8Stt(*'r«BJi-rS c 
4*i-Ct. iftn-; FBC©tSt^WgtCflPJ®S|J^?:S^ 

[0010] c©J: 9«c*»i8«:j:ft«, 9 F© 
(MH^^'-spivt-csfcn-c^?.©^. *^-guwcri 
F£ft5C4«:j:«). S^StKfgLtP? F 
©^>F»;>^tt*J|*i±0. * i 'OBS{ , ?a^(c^Lrfcn 
9 F ©HHB<c«^ti*«#«r 4 C i £BS±-C * a. $ 
/c, 09 F«Sf^©»«^©«AfeffiJ*T?*S. 

C 4 *i-C # . #mi»*©ffiT*K <' C 4 *i-C? 4. 
[0 0 1 1 ] W±{c*jC»T. ±2U/c4i|gn F©A*f 
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fflfc m/t. fctttai* ate t*. awattftssw e> nr ^ 
[0012] •$-&*>•&. coi^fcawajwaWRw^ti 

nMtcanffihnR^ &tin» 4 c 4 tc j: 9 . 

#4. *3t, n? FWffi^©«fl£3*DttA 

[0 0 13] £tc. JhaiyfcjMBaWil/Ttt. 
jMHRtfiRfflUrtJ:^**. I&938tftcff«©ft¥&j 
■tt*»fc*4C MW£g©#J&©fSm* 

[0014] (l) tf Ho v KOAWfflfflUcRW en* 
AMHiMMIW*. **Wfc«fctf/*fcttSW«*MHr 

4-f4C4KJ:9 > 3^6©mK*$?W*ffBrt< 
fifflri-4C4j6S*Jt&4&4. 

[o 0 1 5 ] (2) amibmmiw*. <pmu ? f©a 

•J XA©3fc©Alffi?T*# < T4 C 4 T\ P 7 F©AW 
ffiK©*#^*ffl±T4C4*^tli&4. ttc. ± 

K**7> ftfcf4C 4 **-C*4©-C. fmm 
cc. ±iBS*fE(c^gS § ti 4J5*fM#mf§!fc <fc £>*/£ 

[0016] (3) $ Hp 9 F©a»*iilM«:Rtt6ft4 
fflWWMBffltte. &tfHD9 F©ttM*>6fcb*f3*i 

^cKam^^aoHtctt. «#u>x«©3fcmp B # 
leg^n*©-?, c©«fc5{csbeu>x*sawaw%3i(E 
fflrntf. jsw«B%«ws-j-*3e*i5j{ l %**< 

a©1BJMbWH6ft4. 

[0017] 3 etc, _ti6Lfc*;<-afof©o v fs» 
*J64 0Ttt. «T©J:5 6h4. 

[0018] (l) *^-«ftf*Jif*a 7 F©A*fffifc 
J:P/gfcBH)MB©fllt8ra » F«0»T4C&# 

4J§£. fi^tt©A»ffi*4t»ttH«tffi©«PJB|!#T 
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WEOj F*3^-f4J:5fc«i§##;t6ft£ 0 T&fc 
%. ^-HW^WO? F*C©«fc^K3aW*C £ 

^sst^itm- e c t it-? a s . 

[0 0 19] £tc> *^-aH5f*JC©«t^!Ec0 9 F©3t 

mm&zwtz>m&. mmmK.a. fno » f©a»bf 

jpRw-4irtv4©*i#g ftiPf^Rft 
10 «W4C£tcfc0. j&9U»6©XlRKJ:0jUll3tiBt» 
a 9 F«MW4C4rt*"C*4±, F©A 
»ffifc«fctf/SfcttttWffifc?fc*ftW4C it?o 9 F© 

awe. mwicmmm&m? 4 c t *Kr±T $ 4 . 

a 9 Fffiffl^©«£*©ttAfcJ:9ffi**4C4 
#T * . %fi,V8%$ & * C 4 AJBJtg 4 & 4. 

[ 0 0 2 0 ] (2) ipJta 9 F©A»Ii*«fctf/*fctt 

*f*0 9 FOAJffflfciCf/SfcttaWffiKlEu 
-»*W»aiHaBt%figm- 5CiT, if Ho 9 F ft 
20 :£JfT£C4##;S.6ft£„ Tftfci^ 

W8Bf*ff»or(r>s©r. o 9 F*^HM*©tt»c* 
9 Ffflfii^©***©ftAt> J: 0 St^tcR <• c 4#r 

[0021] (3) *^-a*jrtawcif3*a 9 F©fflm 

ftWKtt. *^-»tt©ffl!)ffi«:o9 F©Kffl^KJfta 
T&4aC*©mt«1HHRtt. *aD9©$fe®g|5^ftcfH 

30 o 9 F©imn(#££8ftfc3tt& c 4cc<fc 0 , 

MF^gptCD 9 F«r3t^3#ro » F©F«3®S*f©±g*f 
£/c. C© c fc i 5^3df^jift^-r€.C 
45CJ: "3 . o 9 Fffle©&9lfflM#9©**R<c J: t> 
^-SWK«j|ji3-e-5C4)tc<. D9 F*50W4ct 
* 5 ft*„ 36(c. 09 F©KiWi^K:Jliirsiai;9 
©^«ftSffl-r 4 C 4 K <t 0 , o 7 F©AWffi*J Jrtfffl 

[oo22]-eu, tuiBS^ft^s-r-s/c©^. ^2 
40 ate*. tBWffl-cae3#rtij»ff j^p? f*«a 

fco 9 FM-Of-^b-^ftWr^M^ST&oT. 

sirfaf 9 F©A»ffi*j«fco t /*ytttm*tffitt > mie 

[0 02 3] C©Jr^«c*»PiKJ:n«. ifffio 9 F© 
A**ffl*» «tD s /*/c»U«*ffi*!]89iSBt{c J: ^rSWn 

±T4C4*5'Ct > a 9 FSW>7 L ^U-*ftWT4M 
^S©3te*fjffl^ft[fi]±-r 4 C 4*SnJt64 ft 4. 
[0 024] fiLfcKfcVvC. ±i3iOfcSBJg|5«£ 1>T 
50 tt. mi^(C^*2^g)5^£|g^(C«^©^^/c 
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m 1 ^BJTSftBJ 0/ciro*©fftB*J:D%*4»r 4 

[0025] _B6L,fcj& 1 8mtoxv&23m-e 
mm btcmmmmztc&¥MWr&mt . jr 

[0026] 

[*B©38S©JI5«] OT. *&B©£te©J@B&l9iir 
[002 7] (*l£J|£S) aiKSt J:5JC. 

w©*iiiii*«©!a??sa^saii ott. mbj^si 

A#WBI##8 £ Sflf R 'J 7 U * * 2 P 9 FS 
>f ^U~*£fc£#ll©^-7*a9 F WlDyF) 
3i, ttHHfll©J**#«£&*tin©j*#u:/X4. HI 
2©«*U>X5*JJ:^ Sfr3©lfefcU>X6£. &JS 

[002 8] 7Z/XHJ. tlRy7U**2©JinjltUS 
2»KEBSft. 5>^l*>6ffl»Sn)t*Jt!tt. *fR 

£U&m$CC3l3fc;* ft, ifyZUy F 3 ©A*tffi±Kl 1 & 
#»*G 1 £«f fcfc. If R y 7 U £ £ 2 
I'j7b^^fW<. *©»£K:tt % 9 F 3 

vzuy F3cDAW®(crS]wr*^-r5/c«f)©^u> 

[0029] ^7^ayK3B, ftR©#7*«©tf>|| 

7 * a 9 F 3 "CrtffiSW^tt 0 SI Offig© 2 

G2 1. G2 2. G2 3. - (E32#i8) ^JgfitTi. 

[0 03 0] H2tt. *?an» K3fc«fc*#J«HHfl; 
JB©K9IJiar*.5. F3©KffiJ£Ktt02 

(b) tC^f^K:, $a. SJb©A#;*©0ftJfc-e& 

Kffff. «»i$i©2Kltlitt5t>«:Wc*a. 
[003 1 ]ifc, a i b©ibtittlS«ffiir*SjRa^ 
^^8©B»RfHl« ©JH*©ibt«Wl/<. 
^•ft6«tB«-C<&5. mn7F3©fi8tt, 2# 
#S*G2 1. G2 2. G2 3, "*>e>©3l&^©cfi^ 

E©$'&£fi£J:5tcaas£3*rcV5. C©^ c©»i 
?7W? F 3 ©AWffi^if R V 7 U i> * 2 
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V»©lg^{c4 C 5 *36*©I£# 0 E (H 3 ( a ) > J: 
0 *>+»(c/Jn3 < ft 4 J: -5 ccrst & £ , #jr©h»# 

ifv 9 K 3 ©F*9ffiT?££t$ ftf 1 30fc«fcG 1 ©^ 
«i<t4 2ijOHWRG2 1. G2 2, G2 3, 
£j£3ft£. 

[0 0 3 2]Hm3ti*K^3fc«fllliGir*»). 
tt^«5 K3©rtii-C©SWttl/Ka«Sn5*SE 
#©tf«-C*S2;K36ffl*G2 $/c. 2& 

#«#G2 2tt. ^7^0 9 FrtflrciBKItetvctU 
10 WlIKa»sti4*ja»©aMir*oT» HftTarKHft 

6ttftfc»»#faCC«flW{jHrrs. 2#tfyM*G2 3 
KotvCtt. ^7X09 KrtirC2BgWSft-CtiJltil 
«:ffl»sti436ffi»©a«T*r>r. UJ*fffi{c«$4©tc 
&s*$ft*7E$#r$>3;rctf>, 2#afc»*G2 
2 g 2 2 6^n/c«*^isi{QflWR3&Haaw 
4. c©<fc5&c, rtH^[ltt9K2;&^fttf^3 

ft. «Sfc©23«iaMfcG2 1. G2 2. G2 3, 
©*JR*f 7^09 F3©mtffl±rMSftv *©W 
20 *fffl(c>sf1-4^7^a9 F3rt*»6©36W«^|6jfe«'!? 
&:£firt>£©Sa3ft/(:7££&S,, fto-C. ^©flJWffi 
±KI*W S 3 © A 7 *H££S ft!«b£iStf> htotcSm 
WUmOL 3 ft £ C £ (C ft 4 . 
[0 0 3 3] ^UT, CO^XQ? F3©tait®«:m 
»Sftfc#jRtt. H3{C^rj:5CC. SS3fcU>X4*J«fc 

G2l, G22. G2 3, -{C»iS-r* 3 ;X36W«G 3 

1. G32, G33. -JWRlfcSti*. *^U>X5 
tt. ^7 ^ a 9 F 3 ©Ui*fE±©^t»fR^?S 8 a B ^-^^ 

30 8±K«3trStt»U>X"Pfe*»). -B, 3^B4I 
G3 1, G3 2. G3 3. -t l/r«J6Snfc*JRtt. 
«3K U > X 6 (c ct o T jRfl^ ;U 8 ©Hf^iHto&ig {c 

fflt , *S?B(^*Ji'8«cflS*f§ia.5 )o cct. *^u> 

[0 0 3 4] H4tt. 3^3K«ftG3 1, G3 2, G3 

3 . -©«36tt»!6:»Wr ifcfeOHT* 0 . ^H^iS) 
*6^fcHhf-**0"Ct>S. 3^0t«ilG3 1. G3 

2, G3 3, -©A^$. ». rflPg«. 1306jB*Gl 
40 ©*#$. AW^. ^5X0 9 F3©KBBJK«. SS^ 

(Cct<P9lS§n5„ Wtc. 3*36««©^*3i4iaot 
«©A#§«c t Sfc, jeWR©im»^xa9 F3 
©KS^KfcfiSc^ u . -?-©»f®JB^S^r * ti « . 
fi32^|n]©S*?S^r5©raPil*i3®i22^[fi]«j: 0 At < it 

4. t&Rw:, *^J6^S8T«. Sfr'i*Jl'8tt, 04© 

(B»T*5«^b> F3©KS^y«i^|S]^S2i^ 
5S^ff$r*-oT. *fflH*©Y*^m©nDPiy Hi, z 

f6^(6]©rapiz 1 «fc o^cfirt*. 

50 [003 5] W2©J:9K:. jmaMK15?a t 
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F3©ffl»ffi±©J8B8flWR (mWO&WtCfc-yX 

*A/<*;i>8*JH?ra-*c±«:trft. fie^-C, «ft><c* 

^*jl/8*Wift3feU>X8 (*3fcb>X6ttAM*£ 
Wftl/T»ft^*>U8KJIBrt-*) £©««:». &A 

fc«>. 8 ^©AMaaSWtftttt** S C £ 

(cfr£. *fGH0BJHMcfct>'Ctt. HUC7fiTJ:5H:. c 

[0 03 6] C©#OtW?:!7 *7-30«. jfcfe 

-f*a-f *^S7-30R, 30G, 3 0B5im> 
S. ^i'P^^S^-SORii, #fe3££ 

?P-< 9 £ 5 7-3 OGIJ, ^^0^^57-30 

vt> V-iVKi-i yf-i 7-30G 

•f^i7-30R, 30G, 30B«, S^Kj^rS© 

m&'i* i\> 8 A*ffT(cm U > X 4 £S3I L*©JB*rft 
3W©aiW*»H:«fcftS. frfc. *4 
^a^^;7-3 0B, ZW^V-i = 5- 

4l/T^*a6*. #¥««:««© 5 5- (3 OB) 
•J55-"Cfc«fc<. 4>&< £fc2-3©#4d>n-( »j> 5 

* a «, * s 7 -ra < r fci&gi§lR£atMaTO<? n 
fc^yxAK:a*»*Tfej:i». */c. 

[0 03 7] H5KB:, Hl{C4Bl*5S»''5*;l'8©» 
#WH#fl*3*VCl»*. C©H5CCij*S*v&J:5fc. jg 

%t J t> □ U>XT U -f 3 3 %ffi%.1cT t> T 
^vMJ ^iKS^*^"?*!) > -?-ne.©Bi)fa«:«^ 
HS©— #©(WI&«**lM3ttS. »UBk«*Jl'8tt. 2 

wnm-mvmjmw 34.35 ©MKmsuts*? t 

UZ>V<(XTv ? (TN) ?&&3 6#S*fA3 

ti. -#©8« 3 4 ft 3 7*5 J; VJFgJbim 

#©»«3 5(CBHaSS«3g. *<f 7* > 0 
T©JWIh7>t?X* (TFT) 4 03?jWfcJiS;3ft. C 
©TFT4 Olr^L-CimmgS 9(c*E*iHflin3*i4 
£&ilfl@3 7 £©IBtcft*ft/c»S3 6AWSti5 
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[0 03 8] fcfc, ffi*©a«E3 5 CCtt. ffi&©i£gif§l 
i!M»©f r ~*«WJS[*l/"CE«3n. -e-©£gSI5ttjfi 
(CTFT4 0^15g§n. y-hjWMBIR. V-**** 8 
-*«. FW>#BJR*S3 9tCjftRS*vC(,»S. * 

r*>Ute*JF^nai©li3R©TFT4 0*^-OrSH3R 
©i8»mff#IiStm@3 9{C§S&ift&„ TFT40 
^®^«E©E[J»DtC J: C *7 £ & 9 . ElUn^ft/tfifft 

10 9 «. ifcfl/"** Jb©HPW (^55>7H)^38© 

nnao (cffl^r^imtcEKsn. tf t 4 o £Hi^ 
s) fc^vsmmmmztiz. &*. «*36btn 

[ 0 0 3 9 ] $ fc. 15 ^>^(C«fc 9 Wf-«±{CJBJ$ 
3ft/cW*au>X7U-Y3 3£-#©a«3 4£ 

<g®«f¥©^iii 4 i^ltsc»ccs 

*Snn»4. ?-f?nu>X7U-f 33©^{4u>X 

20 (u>x©dM»*fcttig») a, «a-'<*^8©zKT* 

Ifil (^2^?3|S] ) ©H^ f » 9^© 3 fi&KfflSr S f 5=- 

TU-<3 3©##fiEU>X(CS)&?)ftS-CAI=fL. C© 

^tcK^L/Tme U>Xi»Jtr* 3 o©(l^©lj^ 
^Sb 3 9 «2K 5 tl S «t 5 K * . 
[0 04 0 ] W?au>X7U-f 3 3©S*{4U>X 
tt. §fe7^ ; &C©U'>X£*tJt>^-2>3-o©|^giSj^©H 
30 3R«1iK:A«**SI*r4J:5JS:«L^aBlt4#r4. H 
5«c*jt»r«. iS H B a ^-^;U8tcMurB§iijtL,-cA*f? 
nsaejeGBv^ *nu>X7W 3 3©#eu>x 
tc j: 0 3 9 g {c«t!c§ nr-?-©*sai*fsn 

2>. — ^-f^C-{-^*7-30Ri30Bi)!)i3 

m{4 u> x(Cct 0 39R£39B«c ^n-en* 

40 tf, •en(C)£;DrS5{c^3ti5?g B B ,^^;U8^©fe3 1 £ 
©AJftiM 

[0 04 1 ] CO^^JCL/rffiH^^^SCBiSSffiS 

ckoTBij^©^>7';->3 2±K:JitAS^$n€. 0 mm 

?Z>3~?<Dmmt l CJ:<0%.ffiZtitc3r><D&ytit, !2Ut<D 

js§fc*ji,»Txi7y->3 2±r«Fi{MHca:«c*j:^ 
so 7D>hS*C4>#bai». 



d * a <Q£ i ,c < 6 MM I $3 

«8 % » 0 S KS^ffig^lK^miO 2 [ 9 9 0 0 ] 

g^ffaSl^Jifc* S d « a r ^EifqiBa 0 Z tW~ 
VC(#gm '» 0 T B&t&igftB? ( 8 ) [6 900] 

9 y 2»&©&#flgKiifG>saB? e d « a * 6/? -aos 
oiv * raws? a v g zsb&$o 2 2 

0 2M-K^ •fie.^'d^:^ (I) [3 900] 

S35c^ 1 3ja o 2#sg» '* i y>m "*zy><£- 

4-13f3)ieiflCfflJ«Q>ed (9) [T 90 0] 

2**ibR^a>M*mM©ed '-nx^/? 'a.©* 

oat* gfef$i <- ^3Wi^ znmm z z 
w®wmwm%u'myioztm--vctM^ ^sgM 

0 Z#S->y# '»ed 'QKW (9) [0 90 0] 

4-^mmsm^8^^i.r^mnr^mmo> e d « a* 

U ?fim9^fflflfflC£) 8 d « '#$hBE6S?it 
^*«S3»Blffl«fWQ»e.H «avr^/? (t) [6t00] 

H h i/An?4.«w*tfffioiH<ftis?i)HJ* *« 
9««3)fflffflffYQ)ed *ar^/? (8) [8fr00] 

ffl2 8<-f.4*r '#aqrsg^»siQJi»Q)* 
ox 

0Z9828-2002Bi£i; 



OS ? 2 ? J&m ? 3 S £«*#feJftS3i!EttBW:f fltffl 
tX<1#W ' T 2WrBS9U2^Saa)0 S^rflS— 

mem&WKYQ e d * a ( z ) u * o o j 
fljrofSS'myc&e.H *a*£/? 'ssto* °££a$ 

**SS-}.^rt!fflSBCP Ed *Q^6/f ( T ) [ 9 t 0 0 ] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the lighting system which has the rod 
type integrator provided with the rod which carries out internal reflection of the light 
which entered from the entrance plane, makes superimpose in an emission face, and 
is emitted, and the projection type display provided with this lighting system. 
[0002] 

[Background of the Inventionjin the illumination-light study system of projection type 
displays, such as a liquid crystal projector, the fly eye integrator method and the rod 
integrator method are known as a means which raises the illumination ratio of an 
outgoing beam. A fly eye integrator method is a method which makes two or more 
secondary light source images using a lens array, and makes an each second light 
source image superimpose on the image formation area of the electro-optic device 
device which forms a picture. 

An illumination ratio can be raised by increasing the number of partitions of the lens 
of a lens array, and increasing a secondary light source image. 
On the other hand, a rod integrator method is a method on which carry out internal 
reflection of the light which entered from one end face of rods, such as a glass rod, 
inside a rod, and it is made to superimpose in an emission face. Also in this method, 
an illumination ratio can be raised by increasing a secondary light source image. 
Here, the number of the secondary light source images on which it is superimposed 
in an emission face can increase the number of secondary light source images by 
fluctuating with the number of times of the internal reflection within a rod, the F value 
of a light source, etc., and setting up small the F value of a light source which 
specifically makes a rod cross-section area small and which lengthens the length of a 
rod. The F value of a light source means the converging angle of the light emitted 
from the light source constituted with a lamp, a reflector, a lens, etc., and it can 
express with the value which broke the distance from the emitting port of illuminant 
light to a condensing point by the overall diameter of the emitting port. 
[0003]Since the direction of a rod integrator method can make small the field over 
which a secondary light source image is distributed if such a fly eye integrator 
method and a rod integrator method are compared, It is easy to raise the parallelism 
of the illumination light, therefore there is an advantage of being easy to respond to 
the miniaturization of electro-optic devices, such as a liquid crystal panel. 
[0004]By the way, as a rod used for the rod type integrator by the rod integrator 
method mentioned above, the rod inner substance type [, such as a glass rod, ] and 
the rod of the hollow type which made the inner surface the mirror plane are adopted. 
And since reflectance in the internal reflection in a rod can be made into about 100% 
according to the rod inner substance type [, such as a glass rod, ], light can be used 
much more efficiently rather than a hollow type thing. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, since the total reflection 



condition in a rod will be confused and light will leak in the portion if dirt and a crack 
reach the side of a rod in the case of the inner substance rod mentioned above, there 
is a problem that efficiency for light utilization falls. Since optics, such as a 
condenser, intervene between the emission face of a rod, and electro-optic devices, 
such as a liquid crystal panel, and the emission face and liquid crystal panel of a rod 
are in conjugation relation with this optic, When dust etc. adhere to the emission face 
of a rod, image formation of the image to which dust etc. adhered is carried out in the 
position of a liquid crystal panel, and there is a problem that image formation will be 
further carried out on a screen. 

[0006]Since dust etc. may invade into an inside if the entrance plane and emission 
face of light are opened wide in the case of the hollow rod, there is a problem that 
efficiency for light utilization falls like the above. 

[0007]The purpose of this invention is to provide the lighting system and projection 
type display to which efficiency for light utilization in a rod type integrator is not 
reduced. 
[0008] 

[Means for Solving the Problemjln order to attain said purpose, a lighting system 
concerning the 1st invention, It is a lighting system which has the rod type integrator 
provided with an inner substance rod which carries out internal reflection of the light 
which entered from an entrance plane, makes superimpose in an emission face, and 
is emitted, and a flank part to which internal reflection of said inner substance rod is 
carried out is covered by a cover member. 

[0009]Here, a cover member can be constituted from a tube-like object, and, as for 
an inner substance rod, it is preferred to hold in the state where a flank part is not 
contacted as much as possible in this tube-like object. 
[0010]Since the side of an inner substance rod is covered by a cover member 
according to such this invention, even if the handlability of a rod improves on the 
occasion of an assembly and it faces handling, a crack and dirt can be prevented 
from adhering to the side of a rod by treating an inner substance rod the whole cover 
member. Invasion of dust to a rod side, etc. can also be reduced. Therefore, total 
internal reflection in internal reflection of an inner substance rod can be maintained, 
and decline in efficiency for light utilization can be prevented. 
[001 1]lt is preferred that a transparent member is provided in an entrance plane 
and/or an emission face of an inner substance rod which were mentioned above. 
[0012]That is, if a transparent member is provided in this way, it will become possible 
to prevent dust etc. from adhering to an entrance plane and an emission face of light 
of an inner substance rod. Since image formation of the image of dust etc. is not 
carried out on a liquid crystal panel which is in conjugation relation by providing a 
transparent member in the emission face side especially, it can prevent that image 
formation of the image of dust etc. is carried out on a screen surface. Invasion of dust 
to a rod side, etc. can also be prevented more certainly, and it becomes possible to 
raise efficiency for light utilization further. 



[0013]Although a simple transparent plate may be adopted as a transparent member 
mentioned above, simplification of structure of a lighting system can also be attained 
by giving various optical functions to this transparent member. Specifically as a 
transparent member, the following is employable. 

[0014](1) It is possible to use the incidence side transparent member provided in the 
entrance plane side of an inner substance rod as a filter which intercepts ultraviolet 
rays and/or infrared rays. Thus, by using a transparent member as a filter which 
intercepts ultraviolet rays and/or infrared rays, ultraviolet rays and infrared rays from 
a light source are intercepted, and it becomes possible to protect electro-optic 
devices, such as a liquid crystal panel, from ultraviolet rays or infrared rays. 
[0015](2) It is possible to use the incidence side transparent member as light guide 
prism which leads light to an entrance plane of an inner. substance rod. That is, it 
becomes possible by adopting light guide prism to improve condensing efficiency to 
an entrance plane of a rod by enlarging an entrance plane of light of light guide 
prism. Since an optical path from a light source to a lighting system is bendable to 
crank form if the above-mentioned light guide prism is provided with a reflector which 
bends an optic axis of light flux which enters into an entrance plane, it becomes 
possible to miniaturize an optical system containing a lighting system. If it has the 
characteristic that a reflection film formed in the above-mentioned reflector 
penetrates ultraviolet rays and/or infrared rays, the same operation and effect as a 
filter which intercepts aforementioned ultraviolet rays and/or infrared rays can also be 
given. 

[0016](3) It is possible to consider it as a condenser which condenses light flux to 
which the outgoing radiation side transparent member provided in the emission face 
side of an inner substance rod is emitted from an emission face of this inner 
substance rod. That is, since optics, such as a condenser, are arranged between a 
rod type integrator and an electro-optic device as mentioned above, if a condenser 
makes a transparent member serve a double purpose in this way, an optic which 
constitutes a lighting system will be lessened and simplification of structure will be 
attained. 

[0017]The following can be considered as the rod supporting structure of a cover 
member mentioned above. 

[0018](1) It is possible that a cover member supports a rod in an edge part of an 
entrance plane of an inner substance rod, and/or an emission face. When an inner 
substance rod is rectangular parallelepiped shape, specifically, structure which 
supports an inner substance rod in a square corner portion of an entrance plane of 
rectangular form or an emission face can be considered. That is, since a flank part 
and a cover member of an inner substance rod can be prevented from contacting 
because a cover member supports an inner substance rod in this way, total internal 
reflection in internal reflection in an inner substance rod is maintainable. 
[001 9]When a cover member takes the supporting structure of such a rod, it is 
preferred that a cooling method which cools an entrance plane and/or an emission 



face of an inner substance rod by cooling wind blows is provided in a lighting system. 
That is, a rod which tends to be overheated by establishing a cooling method by light 
flux from a light source can be cooled, and also dust etc. can be prevented from 
adhering to an entrance plane of a rod, and an emission face by spraying cooling 
wind blows on an entrance plane and/or an emission face of a rod. Dust to a rod 
side, etc. can carry out invasion nearby reduction, and it becomes possible to raise 
efficiency for light utilization further. 

[0020](2) When a transparent member is provided in an entrance plane and/or an 
emission face of an inner substance rod, fix this transparent member to an entrance 
plane and/or an emission face of an inner substance rod, and it is possible by a cover 
member holding a transparent member to support an inner substance rod. That is, 
since a cover member holds a transparent member, a rod can be supported inside a 
cover member in the non-contact state, and total internal reflection in internal 
reflection can be maintained like the above. Invasion of dust to a rod side, etc. can 
also be prevented more certainly, and it becomes possible to raise efficiency for light 
utilization further. 

[0021](3) It is possible to form a supporter which carries out point contact to a flank 
part of an inner substance rod in an inside of a cover member. By specifically forming 
two or more mechanisms, such as a screw thread which moves to a cross sectioned 
direction of a rod, in the side of a cover member, and carrying out point contact of the 
tip end parts, such as a screw thread, to a flank part of an inner substance rod, inside 
a cover member, a rod is made to support and total internal reflection of internal 
reflection of a rod can be maintained. A rod can be supported without not being 
based on existence, such as a transparent member of the rod end face, but making a 
cover member contact by adopting such the supporting structure. An entrance plane 
and an emission face position of a rod can be adjusted by adopting mechanisms, 
such as a screw thread which moves to a cross sectioned direction of a rod. 
[0022]And a lighting system applied to the 2nd invention in order to attain said 
purpose, It is a lighting system which has the rod type integrator provided with a 
hollow rod which carries out internal reflection of the light which entered from an 
entrance plane, makes superimpose in an emission face, and is emitted, and an 
entrance plane and/or an emission face of said hollow rod are closed by transparent 
member. 

[0023]Since an entrance plane and/or an emission face of a hollow rod are closed by 
transparent member according to such this invention, dust etc. can be prevented 
from invading in a hollow rod, and it becomes possible to improve efficiency for light 
utilization of a lighting system which has a rod type integrator. 
[0024]lt is preferred to give various functions like a transparent member concerning 
the 1st invention as a transparent member mentioned above, and if the above- 
mentioned function is given to a transparent member, the same operation and an 
effect are enjoyable with the 1st invention having explained. 
[0025]Since efficiency for light utilization of a lighting system can be improved 



according to the projection type display provided with a lighting system explained by 
the 1st invention and the 2nd invention which were mentioned above, A projection 
image can be made bright, and also luminosity of a light source lamp of a light source 
system is made small, calorific value of this light source lamp is stopped to the 
minimum, and a miniaturization of a projection type display and low cost-ization are 
promoted. 
[0026] 

[Embodiment of the InventionjHereafter, an embodiment of the invention is described 
based on Drawings. 

[0027](A 1st embodiment) As shown in drawing 1 , the projection type display 10 of a 
1st embodiment of this invention is provided with the lighting system 15. The lamp 1 
which this lighting system 15 has a rod type integrator, and serves as a light source, 
It is a device which illuminates the 1st condenser 4, the 2nd condenser 5 and the 3rd 
condenser 6 used as the ellipse reflector 2 used as the incidence side condensing 
means, the glass rod (inner substance rod) 3 of the inner substance used as a rod 
type integrator, and the condensing means by the side of outgoing radiation, and the 
liquid crystal panel 8 which has an irradiated plane. According to this embodiment, 
the liquid crystal panel is taken for the example as an electro-optic device which has 
an irradiated plane. 

[0028]lt is arranged near the 1st focus of the ellipse reflector 2, and it is reflected by 
the ellipse reflector 2, the light flux emitted from the lamp 1 is condensed near the 
2nd focus of the ellipse reflector 2, and the lamp 1 forms the primary light source 
images G1 on the entrance plane of the glass rod 3. A paraboloid reflector may be 
sufficient as the ellipse reflector 2, and it should just provide further the condenser for 
turning to the entrance plane of the glass rod 3 the parallel pencil emitted to the 
preceding paragraph of the glass rod 3 from a paraboloid reflector in that case, and 
condensing. 

[0029]The glass rod 3 is a pillar-shaped glass inner substance rod. The light flux 
which entered into the glass rod 3 repeats internal reflection within the glass rod 3, 
and forms two or more secondary light source images G21 , G22, G23, and - (refer 
to drawing 2 ). 

r00301 Drawing 2 is an explanatory view of the light flux division operation by the 
glass rod 3. As the sectional shape of the glass rod 3 is shown in drawing 2 (b), it is a 
quadrangle of the size of the width a and the length b, and the reflector (inner 
surface) which counters mutually, respectively is parallel. That is, in drawing 2 , two 
reflectors of a lengthwise direction are mutually parallel, and two lateral reflectors are 
mutually parallel. 

[0031 ]the ratio of the shape of the picture element region (viewing area) of the liquid 
crystal panel 8 where the ratio of a to b is an irradiated plane and abbreviation - it is 
equal and they are similar figures. The length of the glass rod 3 is set up so that the 
center light (optic axis illustrated with a dashed dotted line) of the light flux from the 
secondary light source images G21 , G22, G23, and - may pass along the center of 



the emission face of a glass rod. Under the present circumstances, if this sectional 
shape is set up become smaller enough than breadth E (drawing 3 (a)) of the light 
flux which may be produced when the incoming beam condensed by the ellipse 
reflector 2 to the entrance plane of the glass rod 3 is in a state without the glass rod 
3, Two or more the secondary light source images G21 which a part of light flux is 
reflected by the inner surface of the glass rod 3, and turn into a virtual image of the 
primary light source images G1 , G22, G23, and - are generated. 
[0032]Primary light source images illustrated are G1, and this is also the secondary 
light source images G21 which are a virtual image of the light component emitted 
without reflection by the inner surface of the glass rod 3. The secondary light source 
images G22 are virtual images of the light component which is reflected once by a 
glass rod inner surface, and is emitted to an emission face, and since it is a light 
component aslant emitted to an emission face, a virtual image is located in the 
oblique direction from which it separated from the secondary light source images 
G21 . About the secondary light source images G23, it is a virtual image of the light 
component which is reflected twice by a glass rod inner surface, and is emitted to an 
emission face, and since it is a light component aslant emitted to an emission face, a 
virtual image is located in the oblique direction from which it separated from the 
secondary light source images G21 and the secondary light source images G22. 
Thus, it becomes the light on which secondary light source images were formed for 
every number of times of internal reflection, it was superimposed on two or more 
secondary light source images G21 , G22, G23, and the light flux from - on the 
emission face of the glass rod 3, and the optical emission direction out of the glass 
rod 3 to the emission face was also superimposed from various directions. Therefore, 
the illumination information which the nonuniformity of the luminosity was reduced [ 
illumination information ] on the emission face, and had the illumination ratio raised 
will be formed. 

[0033]And as the light flux emitted to the emission face of this glass rod 3 is shown in 
drawing 3 , it is condensed by the condenser 4 and the condenser 5, and the 
secondary light source images G21, G22, G23, the 3rd light source image G31 
corresponding to G32, G33, and - are formed, respectively. The condenser 5 is 
also an image formation lens which condenses the illumination information on the 
emission face of the glass rod 3 on the liquid crystal panel 8, and the 3rd light source 
image G31, G32, G33, and the light flux condensed as ~ once, The liquid crystal 
panel 8 which is an irradiated plane glares deviating so that it may approach in the 
parallel direction to the normal of the picture element region of the liquid crystal panel 
8 by the condenser 6. Here, the condenser 6 may not be a lens which prepares a 
beam direction. 

r00341 Drawing 4 is a figure for [ of the 3rd light source image G31 , G32, G33, and - ] 
explaining a condensing state, and shows signs that it saw from the optical axis 
direction. The 3rd light source image G31 , G32, G33, the size of », a number, and an 
interval are determined by the size of the primary light source images G1 , an 



incidence angle, the sectional shape of the glass rod 3, length, etc. It depends for the 
size of a 3rd light source image on the size of primary light source images, and 
depends especially for the interval of a light source image on the sectional shape of 
the glass rod 3, and if the sectional shape is a rectangle, the interval between each 
light source image of a long side direction will become larger than a short side 
direction. For example, in this embodiment, y shaft orientations of drawing 4 are the 
rectangles used as a long side, therefore y shaft orientations also of the section of 
the glass rod 3 which are it and similar figures are the rectangles used as a long side, 
and the liquid crystal panel 8 of the interval y1 of Y shaft orientations of a light source 
image is larger than the interval z1 of z shaft orientations. 
[0035]As mentioned above, in the lighting system 15, similarity expansion will be 
carried out by the condenser 5 and the illumination information (light flux emitted 
along with the shape of an emission face) on the emission face of the glass rod 3 will 
illuminate the liquid crystal panel 8. Therefore, although based also on the size of the 
section of the liquid crystal panel 8 or the glass rod 3, the space according to 
magnifying power produces between the liquid crystal panel 8 or the condenser 6 
(the condenser 6 makes incident light parallel and irradiates the liquid crystal panel 8 
with it). Since the conjugate ratio by the condenser 5 increases so that this distance 
becomes large with a natural thing, the parallelism of the incident light to the liquid 
crystal panel 8 will increase. In this embodiment, as shown in drawing 1 , this space 
was used and the dichroic mirror 30 which is a color separation optical system has 
been arranged. 

[0036]This dichroic mirror 30 is provided with the dichroic mirrors 30R, 30G, and 30B 
of three each in which a mutually different wavelength selection reflection film which 
reflects or penetrates red light, green light, and blue glow selectively was formed. For 
example, the dichroic mirror 30R is a mirror which reflects red light and penetrates 
green light and blue glow. The dichroic mirror 30G is a mirror which separates further 
the green light which penetrated the dichroic mirror 30R, and blue glow, reflects 
green light and penetrates blue glow. The dichroic mirror 30B is a mirror which 
reflects the blue glow which penetrated the dichroic mirror 30G. Each dichroic mirrors 
30R, 30G, and 30B have a predetermined angle mutually, and are arranged, and the 
reflected light enters into the liquid crystal panel 8 from a different direction, 
respectively. Although the condenser 4 is penetrated and the refractive action is 
received before liquid crystal panel 8 incidence in this embodiment, the separation 
state of light flux is maintained. Although it is considered as the dichroic mirror of 
three sheets, a total reflection mirror may be optically sufficient as the last mirror 
(30B), and the dichroic mirror 30 can constitute a color separation optical system, if 
at least two dichroic mirrors are used. Even if it is not a dichroic mirror, it may 
transpose to the prism with which the wavelength selection reflection film was 
formed. Any may be sufficient as an order of the spectrum of red light, green light, 
and blue glow. 

[0037]The partial section of the liquid crystal panel 8 in drawing 1 is shown in drawing 



5, It is the active-matrix-liquid-crystal panel provided with the microlens array 33 for 
the liquid crystal panel 8 to condense said each light flux to a pixel corresponding, 
respectively so that it may be shown at this drawing 5 , and the polarizing plate of an 
unillustrated couple is arranged before and behind them. The Twisted Nematic (TN) 
liquid crystal 36 in which the liquid crystal panel 8 serves as an electrooptics element 
among the transparent substrates 34 and 35, such as glass of two sheets, is 
enclosed, The black-matrix 38 grade for shading the common electrode 37 and 
unnecessary light to one substrate 34 is formed, When the picture element electrode 
39 and the thin film transistor (TFT) 40 grade as a switching element are formed in 
the substrate 35 of another side and voltage is impressed to the picture element 
electrode 39 via this TFT40, it is the structure which the liquid crystal 36 inserted 
between the common electrodes 37 drives. 

[0038]Two or more scanning lines and two or more data lines intersect the substrate 
35 of another side, it is arranged, and TFT40 is arranged near [ the ] an intersection, 
a gate connects with a scanning line, sauce is connected to the data line, and the 
drain is connected to the picture element electrode 39. And selection voltage is 
impressed to a scanning line one by one, and the driver voltage of each pixel is 
written in the picture element electrode 39 via TFT40 of the horizontal pixel [ one / 
the pixel / according to it ]. TFT40 is held to the storage capacitance etc. which it 
becomes [ storage capacitance ] off by impression of selected voltage, and do not 
have the impressed driver voltage illustrated. The picture element electrode 39 is 
arranged to the field equivalent to the opening (opening of the black matrix 38) of a 
liquid crystal panel, and each pixel is constituted by TFT40 and the picture element 
electrode 39 (storage capacitance connected to the picture element electrode if 
needed). Things for which many things are used, such as not only TN but a strong 
dielectricity type, an antiferroelectric type, other level orientation types, and a 
perpendicular orientation type, are possible for the liquid crystal 36. 
[0039]The microlens array 33 formed by etching etc. on the glass plate and one 
substrate 34 have pasted up mutually via the resin layer (adhesives) 41 of a low 
refractive index. The unit lens (the heights or the crevice of a lens) of the microlens 
array 33, It has a pitch corresponding by 3 times the picture element pitch of the 
horizontal direction (scanning line direction) of the liquid crystal panel 8, The red light 
which reflects and emits the dichroic mirror 30 at a different angle, Green light and 
blue glow enter at an angle which is different on each unit lens of the microlens array 
33, and it comes to be condensed near [ picture element electrode 39 ] three pixels 
red light, green light, and blue glow adjoin horizontally, respectively, and correspond 
to each of this unit lens with a unit lens. 

[0040]Each unit lens of the microlens array 33 has a focal distance which condenses 
incident light to the picture element electrode of three adjacent pixels which 
corresponds each colored light with this lens. In drawing 5 , it goes straight on 
abbreviated to the liquid crystal panel 8, and it is condensed by the picture element 
electrode 39G with the unit lens of the microlens array 33, and the entering green 



light G is emitted as it is. It is condensed by the picture element electrodes 39R and 
39B with a unit lens, respectively, and the red light R and the blue glow B which enter 
symmetrically mutually to the green light G on the other hand at the angle 
corresponding to the angle which the dichroic mirrors 30R and 30B have to 30G are 
emitted with the green light G and a symmetrical angle. If the order of the spectrum in 
the dichroic mirror 30 differs, the incidence positions of the colored light to the liquid 
crystal panel 8 shown in drawing 5 according to it also differ. 
[0041]Thus, each light flux which condensed to the picture element electrode 39 of 
the liquid crystal panel 8 is emitted in response to the abnormal conditions according 
to the signal impressed to the liquid crystal panel 8, and expansion projection is. 
carried out on the front screen 32 with the projection lens 31 . In the above process, 
on the screen 32, three colored light modulated by three adjoining pixels is projected 
so that it may lap with homotopic. The rear mold which projects the screen 32 from 
the back, or the front type projected from a front face is also available for this 
projection type display. 

[0042]ln the projection type display 10 which has the above structures, the flank part 
of said glass rod 3 is covered by the cover member 20. 

[0043]That is, the cover member 20 is formed in square tubed combining the sheet 
members 20A and 20B which counter mutually, as shown in drawing 6 (A) and (B). 
Each sheet members 20A and 20B are made into the size arranged by separating 
the crevice between equal sizes from four sides of the glass rod 3, and the size of 
such a cover member 20 is formed for a long time than the overall length of the glass 
rod 3. The transparent member 21 is formed in the incidence side of the glass rod 3 
at the cover member 20 and one. Although a mere transparent member may be 
sufficient as this transparent member 21 , it may be formed with UV cut-off filter which 
intercepts ultraviolet rays, the IR cut filter which intercepts infrared rays, or UV/IR cut 
filter which intercepts the both sides of ultraviolet rays and infrared rays. From the 
emission face of the glass rod 3, the condenser 4 detaches slightly, and is arranged 
at the outgoing radiation side, and these transparent members 21 and the condenser 
4 are being fixed to the cover member 20. 

[0044]The glass rod 3 is supported by such cover member 20 with the positioning 
screw thread 22. The positioning screw thread 22 can move now to the cross 
sectioned direction of the glass rod 3. For example, in the sheet member 20A of the 
couple which counters mutually, two are provided in one sheet member 20A, and one 
is provided in the sheet member 20A of another side. And these positioning screw 
threads 22 are screwed with the female screw hole (figure abbreviation) formed in 
each sheet member 20A, and change an attitude position by changing the screwing 
position. It can move by the structure where the positioning screw thread 22 formed 
in the sheet member 20B is also the same. Let the tip of this positioning screw thread 
22 be the supporter 22A which sharpened like a nail-point end. Therefore, the glass 
rod 3 is in the state which ****ed to the cover member 20 and was supported by point 
contact by the supporter 22A of 22. 



[0045]According to such a 1st embodiment, there are the following effects. 
[0046](1) Since the side of the glass rod 3 is covered by the cover member 20, the 
glass rod 3 can be treated the whole cover member. Therefore, the handlability of the 
glass rod 3 can improve on the occasion of an assembly, and even if it faces 
handling, a crack and dirt can be prevented from adhering to the side of the glass rod 
3, and invasion of the dust to a rod side, etc. can also be reduced. As a result, the 
total internal reflection in the internal reflection of the glass rod 3 can be maintained, 
and decline in efficiency for light utilization can be prevented. 
[0047](2) Since the transparent member 21 is formed in the incidence side of the 
glass rod 3, the condenser 4 is formed in the outgoing radiation side, respectively 
and the end face of the cover member 20 is closed by these transparent members 21 
and the condenser 4, dust etc. can be prevented from adhering to the entrance plane 
and emission face of light of the glass rod 3. By forming the transparent member 21 
in the emission face side especially, the image formation of the image of dust etc. 
can be prevented on the liquid crystal panel 8 in conjugation relation, and, as a 
result, the image formation of the image of the dust to a 32nd page of screen top, etc. 
can be prevented. Invasion of the dust to a rod side, etc. can also be prevented more 
certainly, and can raise efficiency for light utilization further. 

[0048](3) UV cut-off filter which intercepts ultraviolet rays for the transparent member 
21 provided in the entrance plane side of the glass rod 3, the IR cut filter which 
intercepts infrared rays, Or if it forms with UV/IR cut filter which intercepts the both 
sides of ultraviolet rays and infrared rays, the ultraviolet rays from the lamp 1 and 
infrared rays can be intercepted, and the electro-optic device of liquid crystal panel 8 
grade can be protected from ultraviolet rays or infrared rays. 
[0049](4) Since the transparent member provided in the emission face side of the 
glass rod 3 serves as the condenser 4 which condenses the light flux emitted from 
the emission face of the glass rod 3, Between a rod type integrator and an electro- 
optic device, the number of optics, such as a condenser which makes conjugation 
relation the emission face and the liquid crystal panel 8 of the glass rod 3, can be 
reduced. 

[0050](5) Since the glass rod 3 is supported by point contact with the supporter 22A 
of the positioning screw thread 22 formed in cover member 20 inside at the cover 
member 20 concerned, The influence of the internal reflection on the glass rod 3 can 
be suppressed, therefore the total internal reflection in the internal reflection of the 
glass rod 3 can be maintained. 

[0051 ]The positioning screw thread 22 which moves to the cross sectioned direction 
of the glass rod 3 to one side of the sheet member 20A which counters mutually (6) 
Two. By being provided in another side one, being provided at a time in the sheet 
member 20B one, and making these positioning screw threads move to the cover 
member 20, the optic axis of the glass rod 3 and the optic axis of the condenser 4 
can be tuned finely, and the utilization efficiency of light can be raised further. 
[0052](7) To cover member 20 inside, since the glass rod 3 is supported by point 



contact with the supporter 22A of the positioning screw thread 22 formed in the cover 
member 20 concerned, it cannot be based on existence, such as a transparent 
member of the glass rod 3 end face, but can support the glass rod 3. 
[0053](8) Since the side is provided with the lighting system 15 which has the glass 
rod 3 covered by the cover member 20, the projection type display 10 can raise the 
efficiency for light utilization of the lighting system 15. Therefore, a projection image 
can be made bright, and also luminosity of the lamp 1 of a light source system is 
made small, the calorific value of this light source lamp 1 is stopped to the minimum, 
and miniaturization of a projection type display and low cost-ization can be attained. 
[0054]A 2nd embodiment of this invention is described based on (a 2nd embodiment) 
next drawing 7 , and 8. 

[0055]lt is made, as for the projection type display 50 of this embodiment, for that to 
which said 1st embodiment was entering the light from the lamp 1 in the glass rod 3 
directly to enter the light from the lamp 1 via the light guide prism 51 . 
[0056]ln this embodiment and a 3rd embodiment described below, identical codes 
are given to the same structure as said 1st embodiment, and the same member, and 
those detailed explanation is omitted or simplified. 

[0057]Said light guide prism 51 as a transparent member is fixed with adhesives etc., 
said condenser 4 is fixed to the glass rod 3 by the entrance plane of the glass rod 3 
of the lighting system 55, and the glass rod 3, the light guide prism 51 , and the 
condenser 4 are united with the emission face. It has the reflector 51 A which bends 
the optic axis of the light flux which enters into the entrance plane of the glass rod 3, 
and the reflection film 52 which reflects light flux is formed in this reflector 51 A. And 
the characteristic which penetrates ultraviolet rays, the characteristic which 
penetrates infrared rays, or the characteristic which penetrates the both sides of 
ultraviolet rays and infrared rays can be given by constituting this reflection film 52 
from a predetermined dielectric multilayer. 

[0058]The flank part of the glass rod 3 which carries out internal reflection is covered 
by the cover member 60. That is, the cover member 60 is formed in square tubed like 
said cover member 20 of the sheet member 60A of four sheets, and the glass rod 3 
is supported because the end inner surface puts and holds the light guide prism 51 
and the condenser 4. 

[0059]According to such a 2nd embodiment, the same effect as the above (1), (3), 
(4), and (8). (9) The light guide prism 51 is formed in the entrance plane side of the 
glass rod 3, the entrance plane of the light of the light guide prism 51 can be 
enlarged, and, as a result, the condensing efficiency to the entrance plane of the 
glass rod 3 can be raised. 

[0060](10) Since the light guide prism 51 is provided with the reflector 51 A which 
bends the optic axis of the light flux which enters into an entrance plane, the optical 
system which can bend the optical path from the lamp 1 to the lighting system 55 to 
crank form, and contains the lighting system 55 as a result can be miniaturized. 
[0061](1 1) The characteristic which penetrates ultraviolet rays to the reflector 51 A of 



the light guide prism 51, the characteristic which penetrates infrared rays, Or by 
forming the reflection film 52 which has the characteristic which penetrates the both 
sides of ultraviolet rays and infrared rays, ultraviolet rays and infrared rays from the 
lamp 1 can be intercepted, and the electro-optic device of liquid crystal panel 8 grade 
can be protected from ultraviolet rays or infrared rays. 

[0062]A 3rd embodiment of this invention is described based on (a 3rd embodiment) 
next drawing 9 - 1 1 . 

[0063]The projection type display 70 of this embodiment is provided with the cooling 
method 71 , and enables it to cool the emission face of the glass rod 3 which 
constitutes the lighting system 75 at least by this cooling method 71 by cooling wind 
blows. 

[0064] According to this embodiment, as for the glass rod 3, the edge part of the 
entrance plane and an emission face is supported by the cover member 80. The 
cover member 80 is formed in square tubed by 2 sets of sheet members 81 and 82 
which counter mutually, as shown in drawing 10 (A) and (B). The end by the side of 
the entrance plane of the glass rod 3 in the sheet members 81 and 82 concerned and 
an emission face each sheet members 81 and 82, It is the supporters 81A and 82A in 
contact with the side of the glass rod 3, and has become the dent parts 81 B and 82B 
which are [ prescribed dimension ] distant from the surface of the glass rod 3 
between this supporter 81 A and 82A. Therefore, almost all the flank parts and cover 
member 80 of the glass rod 3 can be prevented now from contacting, and the total 
internal reflection in the internal reflection in the glass rod 3 can be maintained now. 
[0065]Said transparent member 21 is fixed to the entrance plane of the glass rod 3 
by adhesives, it prevents that dust etc. adhere to an entrance plane, and said 
condenser 4 is formed in the position which is slightly distant from an emission face 
to the outgoing radiation side. 

[0066]As shown in drawing 9 and drawing 1 1 . above the glass rod 3 and liquid crystal 
panel 8 grade, The cooling method 71 of the fan of the glass rod 3 etc. which spray 
cooling wind blows on an emission face and the other lighting systems 75 at least, 
and are cooled is established, The glass rod 3 which tends to be overheated by the 
light flux from the lamp 1 can be cooled, and also dust etc. can be prevented from 
adhering cooling wind blows to the emission face of the glass rod 3 in the thing of the 
glass rod 3 sprayed on an emission face at least. 

[0067]According to such a 3rd embodiment, the (12) glass rod 3 besides the same 
effect as the above (1 ), (3), (4), and (8), Since the edge part of the entrance plane 
and an emission face is supported by the cover member 80, the flank part and the 
cover member 80 of the glass rod 3 can be prevented from contacting, and the total 
internal reflection in the internal reflection in the glass rod 3 can be maintained. 
[0068](13) Since the cooling method 71 is established above an emission face and 
the other lighting systems 75 even if there are few glass rods 3, The glass rod 3 
which tends to be overheated by the light flux from the lamp 1 can be cooled, and 
also dust etc. can be prevented from adhering cooling wind blows to the emission 
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face of the glass rod 3 in the thing of the glass rod 3 sprayed on an emission face at 
least. Therefore, it can prevent that the dust adhering to an emission face carries out 
image formation with the liquid crystal panel 8, and image formation of the image of 
dust etc. is carried out on a screen. Invasion of the dust to a rod side, etc. can also 
be prevented more certainly, and can raise efficiency for light utilization further. 
[0069](Modification gestalt) In addition, the modification and change various in the 
range which are not limited to said each embodiment and do not change the meaning 
of this invention are possible for this invention. 

[0070]For example, in said each embodiment, although the glass rod 3 was 
altogether made inner substance, as shown not only in this but in drawing 12 , the 
light pipe 83 in the air (a center is an rectangular pipe-like pillar of a cave in the 
reflector where an outer frame comprises glass etc., and a light reflex is carried out in 
this case in each reflector.) may be used. Said transparent member 21 is formed in 
the entrance plane of this light. pipe 83, and the condenser 4 is formed in the 
emission face. Even when the light pipe 83 of hollow as shown in drawing 12 instead 
of the glass rod of inner substance in each aforementioned embodiment is used, it is 
possible to acquire the same effect as the above-mentioned embodiment. ****, and 
ultraviolet rays and infrared rays from a lamp which use the filter which intercepts 
ultraviolet rays and/or infrared rays for the transparent member 21 as mentioned 
above can be intercepted, and the electro-optic device of liquid crystal panel 8 grade 
can be protected from ultraviolet rays or infrared rays. 

[0071]Although the liquid crystal panel 8 was used in said each embodiment as an 
electro-optic device which has an irradiated plane, if the electro-optic device used 
combining the lighting system of this invention is a device which can generate the 
light which expresses a picture from the received light, it will not be limited to a liquid 
crystal panel. It is for example, like DMD (registered trademark of U.S. Texas 
Instruments). 
[0072] 

[Effect of the lnvention]Since the side of the inner substance rod is covered by the 
cover member according to the lighting system of this invention as explained above, 
By treating an inner substance rod the whole cover member, the handlability of a rod 
improves on the occasion of an assembly, And even if it faces handling, a crack and 
dirt can be prevented from adhering to the side of a rod, and invasion of dust etc. on 
the side of a rod can also be reduced, the total internal reflection in the internal 
reflection of an inner substance rod can be maintained, and decline in efficiency for 
light utilization can be prevented. 

[0073]Since the efficiency for light utilization of a lighting system can be improved 
according to the projection type display using the lighting system, a projection image 
can be made bright, and also luminosity of the light source lamp of a light source 
system is made small, the calorific value of this light source lamp is stopped to the 
minimum, and the miniaturization of a projection type display and low cost-ization are 



promoted. 



